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known as the "Long Leaf Pine Belt." Comparison is made (a)
on the basis of soil series, without regard to texture and (b)
on the basis of texture or fineness of the soil particles, without
regard to series.
DESCRIPTION OF SOILS
The samples were, with two exceptions, collected and classified
by the late Dr. F. V. Emerson, in charge of the Louisiana State
boil Survey. In general, the depth of sampling did not coincide
with the natural subsoil line, but surface samples were taken to
a uniform depth of 8 inches. The subsoils were in each case
(except the two referred to above) sampled at two different
depths namely from the 17th through the 23rd inch, and from
the 28th through the 36th inch. For the results reported in this
bulletin the two subsoil samples were not analyzed separately but
were composited. A description of the soils showing classification
location, etc., follows.
1. Caddo fine sandy loam, 8 miles north of Pineville, Rapides
Parish Mound phase. 0 to (6-8) ineAes, dark brown sandy
loam; (b-8) to 30 inches, yellowish brown sandy loam; 30 to 36
inches, yellowish clay loam. Scattering concretions in subsoil.
2. Caddo fine sandy loam, same location as No 1 Inter
mound phase. 0 to (4-8) inches, black to brown loam to sandy
loam; (4-8) to 36 niches, gray silty clay mottled sparingly with
black and red. Black concretions abundant in subsoil.
3. Caddo fine sandy loam. Sec. 4, T. 11 N., R 3 W 2 miles
northwest of Winnfield, Winn Parish. Mound phase. 0 to (4-6)
inches, dark brown loamy sand; 6 to 36 inches, light brown to
pale yellow loamy sand.
4. Caddo fine sandy loam, same location as No 3 Inter-
mound phase. 0 to (4-6) inches, black-brown sandy loam - (4-6)
to (15-24) inches, "ashy" gray sandy loam; (15-24) to 36 inches
gray clay loam mottled with reddish brown. Very compact and
tight, but so friable that it falls from auger. Almost imperviosu
to water.
T q'm*^''^"'''
""''^ ^"'^ '"'"'^^ of Sec. 3,
1. 9 N., R. 12 W., 9 miles southwest of Sodus, Sabine Parish
Mound phase. 0 to 6 inches, dark brown very fine sandy loam
or fine sand; 6 to 28 inches, yellowish fine sandy loam - 28 to 36
inches, yellowish red to light red fine sandy loam.
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G. Caddo very fine sandy loam, same location as No. 5. Inter-
moimd phase. 0 to 3 inches, brown loam ; 3 to 24 inches, gray
silty loam; 24 to 36 inches, same with reddish mottlings.
7. Caddo silt loam, 4 miles east of Oakdale, Allen Parish.
Mound phase. 0 to 4 inches, black-brown loam to sandy loam;
4 to 15 inches, light brown silt loam; 15 to 86 inches, gray silt
loam to silty clay loam.
8. Caddo silt loam, same location as Xo. 1. Intermound
phase. 0 to 4 inches, brown-black silt loam ; 4 to 20 inches, moist
plastic gray clay, slightly mottled with red; 20 to 36 inches,
same, dry and tight.
9. Caddo silt loam. 7 miles west of Oakdale, Allen Parish.
IMonnd phase. 0 to 6 inches, black-brown loam: 6 to 30 inches,
brown silt loam ; 30 to 36 inches, gray silty clay loam.
10. Caddo silt loam, same location as No. 9. Intermonnd
phase. 0 to 4 inches, black-brown silt loam; 4 to 26 inches, gray
to brovN-n clay loam; 26 to 36 inches, tight gray clay.
11. Greenville sandy loam, 1^^ miles east of Provencal,
Natchitoches Parish. 0 to 8 inches, gray to gray-brown sandy
loam with ''ironstone" pebbles; 8 to 20 inches, dark red plastic
clay; 20 to 36 inches, same with white veinings and mottlings.
12. Greenville fine sandy loam, i/o mile north of Neame,
Yernon Parish. 0 to 10 inches, gray fine sandy loam; 10 to 36
inches, brick red heavy loam or sandy clay. Five percent of
soil is gravelly—mostly indurated Eocene sandstone pebbles.
Also some chert pebbles.
13. Greenville fine sandy loam, 4 miles north of Neame,
Vernon Parish. 0 to 10 inches, gray fine sandy loam v:ith some
Eocene gravel; 10 to 36 inches, yellowish clay loam to clay, be-
coming mottled with drab and pink in lower section. Scattering
Lafayette white chert pebbles in upper 10 inches.
14. Greenville gravelly sandy loam, Sec. 27, T. 13 N., E. 3 W.,
8 miles west of Dodson, AYinn Parish. 0 to 2 inches, dark brown
sandy Icam; 2 to 24 inches, light brown sandy loam; 24 to 36
inches, brick red gravelly clay.
15. Lufkin loam, 11 miles west of Greensburg, St. Helena
Parish. 0 to 2 inches, black silt loam; 2 to (18-24) inches, light
gray silt loam; 24 to 36 inches, same with red spots and con-
cretions.
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16. Lufkin loam, 1^2 miles southwest of Jena, La Salle
Parish. 0 to 3 inches, black-brown heavy loam; 3 to 36 inches,
gray plastic clay with many black concretions.
17. Lnfkin loam, 1 mile south of White Sulfur Springs,
La Salle Parish. 0 to 5 inches, black-brown to grayish loam;
5 to (10-15) inches, yellowish brown clay loam; (10-15) to 36
inches, white stiff clay, abundantly mottled with cinnamon red
and black, dry after heavy rain.
18. Lufkin loam, 1 mile north of Carson, Beauregard Parish.
0 to (8-12) inches, gray loam with much very fine sand; (8-12)
to 36 inches, light brown clay loam, mottled with drab.
19. Lufkin sandy loam, 5 miles west of Jena, La Salle Parish.
0 to (4-6) inches, black-brown loam to heavy sandy loam; (4-6)
to 36 inches, gray clay filled with concretions. Concretions up
to % inch in diameter.
20. Lufkin clay, 6 miles east of Oakdale, Allen Parish. 0 to 4
inches, black-brown silt loam; 4 to 36 inches, gray clay mottled
with red.
21. Lufkin clay, 12^/2 miles west of Pitkin, Vernon Parish.
0 to 4 inches, brown-black silty clay loam; 4 to 12 inches, light
brown clay loam ; 12 to 36 inches, gray to drab clay mottled with
brown.
22. Lufkin clay, 4 miles northwest of Natchitoches, Natchi-
toches Parish. 0 to (2-5) inches, black-brown clay loam to loam;
(2-5) to (10-20) inches, light yellow clay loam, friable when wet;
(12-24) to 36 inches, drab clay mottled with yellow and red.
23. Lufkin clay loam, % mile south of Bon Ami, Beauregard
Parish. 0 to 10 inches, gray clay loam; ]0 to 36 inches, gray
clay well mottled with brown. (The subsoil was not analyzed.)
24. Monroe silt loam, 13 miles west of Franklinton, Wash-
ington Parish.
25. Monroe silt loam, 11 miles west of Franklinton, Wash-
ington Parish.
26. Monroe silt loam, 2 miles southeast of Kentwood on
Bailey Road, Tangipahoa Parish. 0 to (3-10) inches- very dark
brown sandy silty loam; (3-10) to 30 inches, brown yellowish
brown silty loam to sandy clay; 30 to 36 inches, bricK red sandy
clay.
27. Monroe silt loam, 4 miles southeast of Kentwood, on
Bailey Road, Tangipahoa
Parish. 0 to (4-8) inches
brown fine
fandTloam; (4-8) to 36 inches,
yellowish stifi silty clay loan..
2 Monroe silt loam, 7 miles southeast of Kentwood,
on
BailyRoad Tangipahoa Parish. 0
to (4-8) inches, dark brown
S tamr(t8) to inches, brick red clay with scattering small
chert pebbles. tt i
29. Monroe silt loam, 1 mile south
of Greensburg, St. Helena
Parish 0 to (2-4) inches,
black to brown silt loam; (2-4)
to 8
fnchet liyt Wn silt loam; 8 to 36 inches, light brown sxlty
'"'"irMonroe silt loam, 2 miles south
of Greensburg St. Helena
Parish. 0 to (2-4) inches,
black-brown silt 1°"- *° l-^^^^^^'J
to 20 inches light brown silty
clay loam, plastic ; 20 to 36
inches,
sal wS gray mottling, friable and dry. Four
feet below
surface is pJrJish red clay
seamed with white streaks.
31. Norfolk sand, 10% miles west of
LeesviUe,J™
ish. 0 to (8-20) inches,
gray sand to loamy sand; (8-20)
to 3b
inches, pile yellow sand. Vn+chHoehes
32 Norfolk sandy loam, 2% miles northwest
of Nat hitoc
Natchitoches Parish. 0 to 2
inches, black-brown sandy loam;
to 36 inches light brown sandy
loam to loamy sand.
33 NorMk sandy loam, 9 miles
south-southwest of Lees^.lle
Vernon Parish. 0 to (6-8) inches,
dark brown sand; (6-8) to
26 inches, light brown sandy loam
; 26 to 36 inches, brown loamy
""""u Norfolk loamy sand, 5
miles east of Pitkin Vernon
Parish 0 to 4 inches,
black-brown loamy sand; 4 to 11
mclies,
brown sandy loam; 11 to 36 inches,
yellowish sandy
'''"35. Orangeburg sand, 1 mile east of
Pitkin Vernon Parish.
0 to 4 inches, black-brown loamy
sand; 4 to 36 inches, brick red
'^^L^tSurg sand, 11 miles east of Jena, La Salle P.^^^^^
0 to (6-12) inches, light brown sand
to loamy sand-, (6-12) to 3b
inches, brick red sandy clay. Sharp
contrast between sand and
"SanJe^rg^ZdJ-loam, 5% miles west 0. Greensbui.-,
St. Helena Parish. 0 to (3-6) inches,
black loam to loamy sand;
8
6 to (22-28) inches, light brown silty clay loam; 28 to 36 inches,
red sandy clay. Ferruginous sandstone pebbles abundant.
38. Orangeburg sandy loam, 9 miles northeast of Colfax,
Grant Parish. 0 to (2-4) inches, black-brown sandy loam; (2-4)
to (8-10) inches, light brown loam; (8-10) to 36 inches, brick
red, compact sandy clay.
39. Orangeburg fine sandy loam, 16 miles north of Franklin-
ton, Washington Parish. 0 to (2-3) inches, black to brown sandy
loam; 3 to 8 inches, yellowish brown sandy loam; 8 to 36 inches,
brick red sandy clay.
40. Orangeburg fine sandy loam, 2 miles west of Kentwood,
Tangipahoa Parish. 0 to (6-8) inches, black sandy loam; (6-8)
to 36 inches, sandy clay, mostly brick red mottled with pink
and gray.
41. Orangeburg fine sandy loam, 8 miles west of Kentwood,
Tangipahoa Parish. 0 to (3-6) inches, black sandy loam; (3-6)
to 36 inches, brick red sandy clay, heavier wdth depth.
42. Orangeburg fine sandy loam, 21/2 miles west of Greens-
burg, St. Helena Parish. Typical.
43. Orangeburg fine sandy loam, 31/2 miles north of Pineville,
Rapides Parish.
44. Orangeburg fine sandy loam, 151/2 miles west of Leesville,
Vernon Parish. 0 to (8-16) inches, gray fine sandy loam; (8-16)
to 36 inches, red sandy clay.
45. Orangeburg fine sandy loam, 8 miles west of Leesville,
Vernon Parish. 0 to 10 inches, gray fine sandy loam; 10 to 36
inches, reddish clay mottled with drab ; some sand.
46. Orangeburg fine sandy loam, 8 miles east of Leesville,
Vernon Parish. 0 to 8 inches, dark brown fine sandy loam ; 8 to
36 inches, yellowish brown sandy clay.
47. Orangeburg fine sandy loam, 16 miles east of Leesville,
Vernon Parish. 0 to 8 inches, gray fine sandy loam; 8 to 36
inches, brick red sandy clay.
48. Orangeburg loamy sandy, 8 miles west of Franklinton,
Washington Parish.
49. Orangeburg ]oamy sand, 51/2 miles northwest of Natchi-
toches, Natchitoches Parish. 0 to 4 inches, dark brown loamy
sand; 4 to (6-10) inches, light brown loamy sand; (6-10) to 24
9
inches, brick red tight clay ; 24 to 36 inches, same, mottled with
drab and red.
50. Kuston loam, 2 miles northeast of Jena, La Salle Parish.
0 to (4-6) inches, dark brown heavy loam; (4-6) to 24 inches,
tan colored clay loam ; 24 to 36 inches, gray clay much mottled
with red and brown.
51. Ruston loam, 6 miles north of Dry Prong, Grant Parish.
0 to (6-10) inches, black-brown loam; (6-10) to 36 inches, yellow-
brown loam to sandy clay.
52. Ruston sandy loam, 11 miles northeast of Colfax, Grant
Parish. 0 to (2-6) inches, black-brow^n sandy loam; 6 to 36
inches, light brown sandy clay, sand prominent.
53. Ruston sandy loam, 10 miles north of Pineville, Rapides
Parish. 0 to 2 inches, dark brown sandy loam ; 2 to (6-10) inches,
yellowish sandy loam; (6-10) to (15-25) inches, cinnamon red
plastic clay; (15-25) to 36 inches, white-gray gritty clay. Prob-
ably derived from Eocene. Scattering pebbles, probably from
formerly overlying Liafayette material.
54. Ruston fine sandy loam, 10 miles south of DeRidder,
Beauregard Parish. 0 to (8-18) inches, gray fine sandy loam;
(8-18) to 36 inches, brown to dark brown sandy loam to sandy
clay. Scattering chert gravel in places.
55. Ruston very fine sandy loam^ 4 miles northwest of Bush,
St. Tammany Parish. Light gray soil; reddish yellow subsoil.
Soil and subsoil were not sampled separately but a composite
sample 14 inches deep was taken.
56. Ruston very fine sandy loam, near Central School, 20
miles northeast of Covington, St. Tammany Parish. 0 to 4i/^
inches, dark sandy loam
;
4I/2 to 11 inches, light yellow clay. The
depths indicated were those sampled for soil and subsoil, re-
spectively.
57. Susquehanna loam, 1 mile east of Provencal, Natchitoches
Parish. 0 to (4-8) inches, sandy loam to loam; (4-8) to 36
inches, dark red plastic clay.
58. Susquehanna loam, 5 miles southeast of Natchitoches, on
Model Road, Natchitoches Parish. 0 to (2-4) inches^, dark browii
loam; (2-4) to (10-20) inches, dark red plastic clay; (10-20)
to 36 inches, dark red plastic clay.
59. Susquehanna fine sandy loam, 11/2 miles west of Pitkin,
10
Vernon Parish. 0 to 4 inches, blaek-brown line sandy loam; 4
to (8-12) inches, yellowish brown clay loam; (8-12) to 36 inches,
drab clay with scarlet mottling.
60. Susquehanna fine sandy loam, Sec. 35. U. 3 W., T 11 N
21/2 miles south of Winnfield, Winn Parish. 0 to 2 inches dark
brown sandy loam; 2 to 8 inches, yellowish brown clay loam-
^
8 to 36 inches, pale yellow to light brown plastic clay.
61. Susquehanna fine sandy loam. Sec. 26, R 3 W T 10 N
9 miles south of Winnfield, Winn Parish. 0 to (1-3) inches'
brown-black loamy sand; 3 to (13-17) inches, pale yellow to
light brown sandy loam to loamy sand; (13-17) to 36 inches
stiff clay mottled with drab and cinnamon red.
62. Susquehanna fine sandy loam. Sec. 12, T. 11 N R 4 W
4 miles southeast of Calvin, Winn Parish. 0 to 2 inches dark
brown loamy sand; 2 to (10-15) inches, light yellowish brown
oamy sand; (10-15) to 36 inches, cinnamon red clay or clay
loam, jointed, plastic.
63. Susquehanna very fine sandy loam, N. E quarter of
Sec. 2, T. 7, R. 3 W., near Colfax, Grant Parish. Red sandy loam
soil with red clay subsoil. (Subsoil not analyzed.)
64. Susquehanna clay, Sec. 11, T. 11 N., R. 4 W 3 miles
southeast of Calvin, Winn Parish.
65. Susquehanna clay, 31/2 miles south of Calvin Winn
Parish. Typical except that gravelly subsoil is found at 24 to 32
inches.
66. Susquehanna clay, Sec. 28, T. 13 N., R. 3 W lU miles
northwest of Dodson, Winn Parish. Typical.
67^ Susquehanna gravelly clay loam, S. E. quarter of Sec. 8
1. J N., R. 12 W., 61/2 miles southwest of Sodus, Sabine Parish'
0 to 6 inches, brown gravelly fine sandy loam; 6 to 36 inches
brick red stiff clay.
METHODS OF ANALYSIS
The soils were prepared for analysis by air-drying and pass-
ing through a 2-millimeter sieve. A sub-portion was prepared
for determination o'f total constituents by grinding in an agate
mortar until it passed a 100-mesh sieve.
Total nitrogen was determined by the usual Kjeldahl method.
11
Total phosphorus was determined volumetrically,
solution being
obtained by the magnesium nitrate method.
Total potassium,
calcium, and magnesium were in a few cases
determined in the




in most cases the J. Lawrence Smith fusion method
was used for
potassium and the calcium-magnesium solution was
obtained by
decomposition with sodium peroxide.
Lime requirement was determined by the Veitch
method,
using air-dry 2-millimeter soil.
RESULTS OF ANALYSES
Table 1 gives the results of the analyses in detail.
All re-
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COMPARISON ON BASIS OF SOIL SERIES
In Table 2 the analyses have been grouped on the basis of
soil series. For each series there are shown the number of samples
analyzed and the highest, lowest, and average values found for
each constituent. Also at the end of the table there are shown
corresponding figures for the entire group of soils. The average
for each series, in the case of potassium, calcium, and magnesium,
is shown graphically in Figures 1 and 2, the abscissae represent-
ing soil series and the ordinates representing percentages of the
various constituents. Figure 1 (a) compares the potassium,
calcium, and magnesium contents of the soils; Figure 1 (b) those
of the subsoils. Figure 2, on the other hand, makes direct com-
parison of soil and subsoil with respect to (a) potassium, (b)
calcium, and (c) magnesium.
A. Maximum, Minimum, and Average.
The variation between high and low is quite large in all cases,
but the averages are remarkably uniform in some cases. This is
particularly true of nitrogen and phosphorus. In fact, the aver-
ages for these elements within each soil series do not, as a rule;
differ from the grand averages of all the soils by an amount
greater than the experimental error. For all practical purposes
it may be said that these soils are uniform and very low both in
nitrogen and in phosphorus. The same thing is even more true
of the subsoils.
Although these soils are without exception acid, the lime
requirement is not over one ton of calcium oxide per acre (assum-
ing two million pounds of soil to the acre) in any case and the
general average is only one-half ton. Even in the subsoil the
highest value found for lime requirement is only two and one-
half tons of calcium oxide per two million pounds. The Norfolk
series runs consistently lower than the average in both soil and
subsoil
;
the Greenville soil is much like the Norfolk in this re-
spect, but the subsoil runs decidedly higher.
The highest value found for potassium is 1.383% in one of
the Susquehanna subsoils, and the lowest is 0.121% in one of the
Caddo soils. Even wider variations occur in the figures for
calcium and magnesium. Moreover, these wide variations occur
to a greater or less extent within each individual soil series. This







































































































































































































































































































































































































































































































































































































































































































































1. There is no such thing as absolute uniformity or even
similarity within any of the series.
2. A correct knowledge of the tendency of any series toward
uniformity cannot be gained by a consideration of averages (such
as are shown in Table 2) because these averages are greatly in-
fluenced by any abnormal values, either high or low.
In order to overcome the difficulties just mentioned it is






T> 1 . FIGURE 1.Relation of Potassium, Calcium, and Magnesium to each other ineach soil series, (a) Soils, (b) Subsoils.
Such a study shows that the percentage of potassium is very
irregular, though with a tendency to run lower in the soils of
the Norfolk, Ruston, Greenville, Susquehanna, and Caddo series
than m the others. In the subsoils this tendency is seen with
the Norfolk, Ruston, and Caddo series only.
The percentage of calcium is also decidedly irregular except
19
in the Norfolk, Huston, and Greenville
soils, where it is uniformly
low On the other hand, it is relatively high,
though irregular,
in the Monroe silt loam. These same
remarks apply to the sub-
soils with the addition of Susquehanna
to the list of those run-
ning uniformlv low and with the omission
of Monroe silt loam,
which is not uniformly high in its subsoil
caleium content.
The magnesium content is somewhat more
regular than that
of calcium so far as the soils are
concerned, but in the subsoils
it is decidedly irregular. In the soils of
the Norfolk, Ruston,
Greenville and Caddo series the magnesium content
is quite
nniform and distinctly lower than in the Lufkin,
Susquehanna,
and Monroe series. In the Orangeburg series the
values are
about equally divided between high and low.
In the subsoils
*
there appears to be no generalization possible
regarding mag-
nesium content as between series, except that it runs fairly
uni-
form and low in the Caddo and Norfolk series.
B. Relation of Various Constituents to Each Other.
Figure 1 (a) shows the relation of average potassium,
calcium,
and magnesium percentages to one another in the
soils. This
graph indicates that the potassium content is consistently
very
much higher than that of calcium or magnesium. The Orange-
burg, Lufkin, Susquehanna, and Monroe soils show the
highest
potrssium content, while the Greenville runs lowest of
all in this
constituent.
The shape of the calcium curve is very similar to that
for
potassium. The magnesium and calcium curves parallel
one
another still more closely, the magnesium being consistently
lower. Calcium and magnesium are especially close in the
Nor-
folk, Ruston, Lufkin, and Susquehanna series, but are
quite
high and divergent in the Monroe soil. Also the potassium
in
the Monroe soil averages higher than in any of the other
series.
The above observations, with some exceptions, are borne
out'
by a consideration of the individual analyses (Table 1).
These
show that the potassium content occasionally (soils No. 1, 12,
and 47) drops down to the level of the calcium; that high
potas-
sium is not always accompanied by high calcium and magnesium,
but frequently quite the reverse ; that the calcium is
consistently
higher than the magnesium in the Greenville, Monroe, and Caddo
soils, but often drops below it in the others.
20
1 if^VZTT °' (Figure
JAh f"""f «Sain the potassium runs much high-er than either calcmm or magnesium, and that the three curvesare very similar in general shape. In fact, the magnesium curve
IS almost a duplicate of that for potassium. But the subsoil
exhibits a striking difference from the soil in that the magnesium


















Side of the Caddo series, where the subsoil calcium and mag-
nesium average the same, there are only two instances (soils
No. 39 and 48) where the subsoil calcium exceeds the mag-
nesnim. It is interesting to note that the Monroe series which
shows wide divergence between calcium and magnesium in the
soil, IS one of those showing the least divergence between these
21
constituents in the subsoil.
On the other hand, the
series which shows only a
small divergence m the soil shows
he greatest divergence of
any in the subsoil. However,
attention
sLld be called to the fact that the high
value for magnesiu^
n Susquehanna subsoils is largely
influenced ^he abnormaMy
of a single sample, No. 58.
This serves to emphasize the
pomt
previously mad!, lhat the average
figures may be misleading
unless they are supplemented by
reference to the individual
analyses. „ , -t
C. Relation of Soil to Subsoil.
As alreadv stated, the nitrogen is
fairly uniform in all of
the soils analyzed. There is
roughly twice as much nitrogen m
the soil as in the subsoil.
- The phosphorus is extremely low and
is about equally dis-
tributed between soil and subsoil.
Fio'ure 2 (a) shows that the potassium
content of the sub-
soils averages higher than that of the
soils in every case except
one-the Monroe silt loam-in which it is
slightly lower. In the
Orangeburg, Norfolk, Monroe, and Caddo
series there is very
little difference in potassium content
between soil and subsoil,
whereas in the Ruston, Lufkin,
Greenville, and Susquehanna
series there appears to be a decided
difference. But an examina-
tion of the detailed figures in
Table 1 shows that even m these
series there are more cases of close agreement
than of divergence
between soil and subsoil, and that the high
averages are due to
a few subsoils with abnormally high
potassium content.
Similarlv it is shown by Figure 2 (b) that
calcium averages
higher in the soil than in the subsoil,
there being a wider diver-
gence in the case of Susquehanna
than in any of the others.
Reference to Table 1 verifies this
conclusion, but shows that
even in the Susquehanna series there
are some cas^s where the
subsoil calcium equals or exceeds that in
the soil.
The mao-nesium, like potassitim but unlike
calcium, runs
hi-her in the subsoil than in the soil, as
will be seen by reference
to°Fioure 2 (c). IMoreover, the
divergence between soil and
subsoil is much greater in respect to magnesium
than it is m re-
spect to calcium. Only in two series-the
Norfolk and Caddo-
does the quantity of magnesium in the soil
approach that m the
subsoil.
22
There appears to be a very close and striking correlation
between potassium and magnesium, at least in so far as series
averages are concerned. Attention has already been called to
the fact that in both soil and subsoil—Figures 1 (a) and 1 (b)—
the magnesium graph closely parallels that of potassium. It
will now be seen, by reference to Figures 2 (a) and 2 (c), that
the relation of soil to subsoil with respect to magnesium is much
the same as it is with respect to potassium.
Mention has already been made of the fact that the lime re^
quirement of these soils is uniformly low. It is only slightly
higher in the subsoils, and does not differ essentially from one
series to another.
COMPARISON ON BASIS OF TEXTURE
In the preceding discussion each soil series, including, as a
rule, soils of various textures, has been taken as a unit and the
attempt has been made to find points of similarity or difference
between the several series. Another possible basis for compari-
son is the degree of fineness, or texture, of the soil. In Table 3
the soils have been grouped into eight classes, beginning with




C. Sandy loam and gravelly sandy loam.
D. Fine sandy loam and very fine sandy loam.
" E. Loam.
F. Silt loam.
G. Clay loam and gravelly clay loam.
" H. Clay.
The subsoils are grouped along with their respective soils,
though it might be more logical to arrange them according to
subsoil texture.
Table 3 is similar to Table 2 except that the units are classes
as above defined instead of the customary series.
The averages shown in Table 3 are plotted graphically in
Figures 3 and 4. These are similar to Figures 1 and 2 except
that the units are the above described classes instead of series.
The ordinates show the average percentages of potassium, cal-
cium, and magnesium, and the abscissae show the soil texture


















































































A. Maximum, Minimum, and Average.
It has already been seen in Table 2 that the nitrogen and
phosphorus, although exhibiting rather wide variations between
extremes, are so uniform for most of the soils that the averages
for each series are practically the same. This is even more true
when the soils are arranged on the basis of texture (Table 3).
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1 . ^ FIGURE 3.Relation of Potassium. Calcium, and Magnesium to each other ineach texture class (a) Soils, (b) Subsoils. (ClassL arrangedfrom left to right in order of coarse to fine.)
In the case of potassium class G has much the lowest average
in the soil, and, on the other hand, has the highest average in
the subsoil, of any of the groups. However, since class is
represented by only two soils and one subsoil, it probably should
25
not be given much consideration. In general, the curve for
potassium both in soil and subsoil—Figures 3 (a) and 3 (b)—do
not show any consistent rise or fall from left to right, especially
if class G is eliminated as suggested above.
FIGURE 4
Relation of soil to subsoil in each texture class with respect to
(a) Potassium, (b) Calcium, and (c) Magnesium. (Classes
arranged from left to right in order of coarse to fine.)
Calcium in the soil shows a slight but inconsistent tendency
to rise in passing from the coarse to the finer textured soils. In
the subsoil this tendency is more pronounced.
The curve for soil magnesium has a pronounced upward trend
from left to right and in the subsoil this tendency is very strong.
26
But here again the single abnormal subsoil of class Gr plays a
leading part.
Lime requirement in the surface soil does not show any marked
variation between the classes, but in the subsoil it shows a ten-
dency to rise with increasing fineness of texture of the over-
lying soil.
B. Relation of Constituents to Each Other.
In the soil there is a noticeable resemblance, and in the sub-
soil a pronounced resemblance between the shapes of the potas-
sium and magnesium curves. The calcium curve does not bear
any resemblance to the others. Calcium is higher than magnesium
in the soil, but decidedly lower in the subsoil.
. . C. Relation of Soil to Snhsoil. ,
Potassium averages about the same for soil and subsoil in
classes A, D, and F, but in the other classes it is much higher in
the subsoil.
There is little difference between soil and subsoil as regards
calcium in classes B, E, F, G, H, and only a slightly greater
variation in the other three classes, the difference being prac-
tically always in favor of the soil.
Magnesium in the subsoil is decidedly higher than in the soil,
and, if class G is omitted, the two curves—Figure 4 (c)—are
almost identical in shape.
SUMMARY
Chemical analyses of a large number of soils and subsoils
from a limited geographical area are presented and discussed
with the purpose of discovering similarities or differences which
may exist between soil series and also between classes of soils
grouped on the basis of texture.
In agreement with the conclusions of other investigators, it is
found that there are usually wider variations within a given
series or class than there are between the averages of series or
classes.
In general, these analyses indicate that chemical composition
bears a closer relationship to a series system of grouping than to
a system based on the soil texture only; in other words, that the
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derivation and general pliysical properties
of a soil are :
criteria for judging tlie soil's composition
than is tlie degn
fineness.
Some interesting relationships between the
various soil
stituents and between soil and subsoil are indicated.

